As water crises become severe, the desire to explore alternative strategies that focus on the demand-side of water-conservation increase. Changing behaviour through persuasion (message framing) can be an integral part of providing water demand solutions. In this study, we examined the effectiveness of messages related to household water use on water scarcity and intentions to act. We tested whether relationships between communication and water conservation were mediated via increasing capability, opportunity, and motivation behaviour (COM-B dimensions). We applied two message types related to concern about severe water scarcity and conservation strategies to the behaviour change conditions in two combinations: (1) severe water scarcity and water-saving tips/strategies, and (2) severe water scarcity and no water-saving tips/strategies. There was broad support for the hypothesis that COM-B dimensions would mediate the effect of message type on water scarcity concern and intentions to act in conservation activities. Households that received the message framed in terms of water-saving tips/ strategies expressed greater water scarcity concern and higher intention to act than those that received the no water-saving tips/strategies message. Mediation analyses showed that the message framed in terms of specific water-saving tips/strategies was mediated by increasing households' capacity (self-efficacy), opportunity and/or motivation in water-conservation actions. Thus, specific water-conservation strategies made available to households have a stronger impact on water-conservation behaviour because these messages appeal to behavioural change conditions.
Introduction
Water security is important in highly variable, unpredictable water environments where demand for this resource is increasing. Water security is one of the 31 leading interconnected overall risks to competitiveness (World Economic Forum 2014) . Factors contributing to the risk of water security for households include population growth, industrial growth, and the unpredictability of water supply. Climate change also exacerbates water crises globally, reducing river flows and dam storage volumes (Postel et al. 1996; Wilbanks and Kates 2010) . The possible consequences of water scarcity include acute water deficits, reduced food security, degradation of riparian ecosystems, extinction of species, difficulties in maintaining a variety of sources of water supply as well as increased societal stress (Postel et al. 1996) . In addition, water crises threaten efforts to reduce the carbon footprint and maintain the affordability and constancy of municipal water supply and treatment systems (Hoekstra and Chapagain 2007; Richter 2014) .
A greater frequency in water crises increases the importance of strategies that address water demand (demand-side) in water management and planning (Gober et al. 2010; Fielding et al. 2012) . Demand-side strategies are measures or initiatives that result in a reduction in the expected water use or the demand for water by resource providers (e.g. a utility) as part of an overall corporate-planning and capital-investment process (Stiles 1996) . Most demand-side strategies adopted by water utilities focus on water use efficiency, water supply restrictions, and regulations with consequences as a means of controlling water use (Bemelmans-Videc et al. 2011; Farley and Bremer 2017) . Demand-side strategies dominate water-conservation approaches (McGranahan 2002) but are restrictive because they do not encourage voluntary individual behavioural change. These strategies are essentially a command-and-control approach to household water usage. More effective water-conservation outcomes may be achieved through persuasion (message framing that influences the causal mechanisms of behaviour) for behavioural and attitudinal change among water consumers.
Individual conservation behaviours can be influenced by a variety of factors such as persuasion (framing effective conservation messages that build on behavioural change mechanisms), knowledge, communication campaigns and fostering attitudes supportive of a desired action (McKenzie-Mohr et al. 1995; Fielding and Roiko 2014) . Water-conservation outcomes may be improved through persuasion (message framing) for behavioural and attitudinal change among water consumers. The communication of conservation messages encourages behavioural changes that result in sustainable water conservation. Communication includes the framing and content of messages for household water-conservation behaviour. Households may receive information about water scarcity and specific water-saving strategies (e.g. use of dual-flush toilets) to conserve water (Seyranian et al. 2015) . Such information can transform behaviours impacting water quality and supply (Jorgensen et al. 2009 ) and challenges the belief that wasting water is acceptable. However, research emphasising communication about resources has not included the wider psychological-social dimensions for developing and testing theories of attitudinal change and conviction (Russell and Green 2009; Maas et al. 2017; Landon et al. 2016) . Research addressing behaviour change such as cigarette smoking, substance use among adolescents and energy and water conservation has shown knowledge (knowledge-deficit model approach) to be a strong correlate (Bryan et al. 2000; Fisher et al. 1994; Fisher and Fisher 1996) . For example, a well-designed education campaign can change beliefs and increase knowledge but this change in knowledge is associated with only a small, short-term change in behaviour (Schultz 2002) .
Agencies implementing strategies and interventions have achieved behavioural outcomes. Research indicates that procedural knowledge predicts sustainable behaviour such as recycling behaviour (Schultz 2002) . For example, how knowledgeable a person is about which measures are applicable, when and where information is needed, the more likely that individual is to change behaviour. However, Schultz (1999) claimed that distributing information materials can increase knowledge but this change in knowledge is associated with short-lived change in behaviour. Sustainability-related water-conservation interventions such as retrofitting programs, water restrictions, and information campaigns have many success stories worth mentioning such as reduction in water use (Fielding et al. 2013 ), but challenges and barriers remain for achieving long-term behaviour change (McKenzie-Mohr 2008) . Information campaigns often are ineffective because the motives behind behaviour changecausal mechanisms of behaviour are ignored (Schultz 2002) . Despite the reductions in demand that have been achieved through water-utility strategies, these are restrictive because they are framed as a command-and-control approach and do not encourage voluntary behavioural change to water use. To have sustained water conservation, greater emphasis should be placed on changing behaviour. Thus, disseminating information and/or communicating conservation messages should tailor with the causal mechanisms of behaviour that result in changes to an individual's attitudes, desires, and motivations as an alternative approach to conserving water. The psychological-social factors of capability, opportunity, and motivation are the mechanisms of changing behaviour. These psychological-social mechanisms impacting behaviours when targeted and connected to conservation messages and cultural influences can bring about sustainability (e.g. framing of messages connected to the behaviour mechanisms-COM-B system).
To achieve greater success in water-conservation behaviour, messaging may be improved by understanding the psychological-social mechanisms of behaviour change. The Behaviour Change Wheel (BCW) model (Michie et al. 2011) , based on behaviour change theory, contains three distinct behaviour conditions: capability, opportunity and motivation (COM-B dimensions) which can influence conservation messages presented to a receptive audience (Michie et al. 2011; Hine et al. 2013) . Capability is defined as acquiring psychological and physical ability/self-efficacy to adopt specific behaviours or actions, including having suitable insight, knowledge and skills (Michie et al. 2011) . Opportunity explains external factors to the individual that make the behaviour conceivable or prompt it, such as a social surrounding or physical environment that permits or prohibits a behaviour. Motivation describes the cognitive processes that vitalise and guide behaviour, such as habitual responses, emotional responses, and rational decision-making. These cognitive processes involve reflective motivation, such as making-good intentions or doing appraisals, and automatic motivation, involving emotional and impulse responses. Proenvironmental behaviour can be sustained when intervention activity (e.g. conservation messages) targets one or more conditions within this behaviour system (Michie et al. 2011) .
The BCW framework and COM-B system have been applied in several disciplines and contexts (e.g. Addo et al. 2018; Alexander et al. 2014; Barker et al. 2016; Jackson et al. 2014; McLeod et al. 2015) . Addo et al. (2018) found that the psychological-social factors of capability, opportunity, and motivation are the mechanisms of changing behaviour in water conservation. The authors contended that these mechanisms determine specific intervention strategies to target more effective measures and solutions that promote sustainable water-conservation behaviour. Moore et al. (2014) used the BCW framework with health-related behaviours to develop a guide that links identified barriers and intervention activities to behaviour change theory. The study concluded that the approach allows policy-makers and implementers to identify potential strategies to overcome barriers to health-related behaviours. Barker et al. (2016) used the BCW framework in developing an intervention which aims to promote regular, long-term use of hearing aids by adults with acquired hearing loss. The study found that behavioural planning might be more likely to occur if audiologists' psychological capability, physical and social opportunity, and reflective and automatic motivation were addressed. Despite the potential for the BCW framework to assist in promoting sustainable behavioural change, it is yet to be applied to the area of information approach to water conservation. The aim of this study is to examine whether COM-B conditions mediate the effect of the type of waterconservation message on water scarcity concern and households' intentions to engage in water-conservation behaviour.
Methods

Recruitment of study participants
Study participants were recruited through a social research panel (Qualtrics™) in March and April 2017 and asked to undertake an online survey. Social research panel/custom online panel (i.e., online research panel or internet panel) is a group of pre-screened respondents who have expressed a willingness to participate in surveys and/or customer feedback sessions. It is also known as a customer advisory panel or proprietary panel and is a standard approach in psychological and social sciences research. This approach helps researchers to get sample responses for their surveys and the direct contact of participants is unknown to the researchers. Participants received a reward commensurate with the time commitment involved in completing the survey. Participants had to be at least 18 years of age, have responsibility for paying utility bills (including bills for their household's water use), have access to a garden as part of their property, and reside in New South Wales (NSW), Australia. The research was approved by the University of New England Human Research Ethics Committee.
Characteristics of study participants
The sample comprised of 510 NSW residents. Participants were aged from 18 to 84 years (Mean age = 56.08, SD = 14.71), with equal numbers of males and females. Most participants (35%) had completed technical/vocational/ TAFE education, 28% had completed year 12 at high school, 19% had achieved a bachelor's degree and 18% completed a higher degree. Sixty-eight per cent described their residential situations as either solely or jointly owned property, 28% reported residence in a rented property, and 4% indicated that they resided in a property owned or rented by family or friends. In terms of access to a garden as part of their property, 91% declared access to a garden. Regarding responsibility for paying utility bills, 60% of the sample was solely responsible, and 40% shared the responsibility with other household members. Respondents were not screened by the type of water supply (i.e., reticulated water supply and non-reticulated water supply) and location.
Experimental procedure
Following questions on demographic data, we assessed the effect of water-conservation messages on water scarcity concern and intentions to act in conservation activities. Participants completed a questionnaire assessing the extent to which receiving the water-conservation message types could influence their water scarcity concern and intentions to act in conserving water. Videos containing the water-conservation message types were then shown to participants. We then assessed the effect of water-conservation message videos using the COM-B dimensions as mediating variables on water scarcity concern and intentions to act in conserving water.
Measures evaluating the effects of messages on water scarcity concern and intentions to act
Water scarcity concern was assessed using 15 items appraising the degree to which participants understood the need for water-conservation message and the degree to which it inspired them to adopt conservation measures by installing water-saving devices (Appendix 1). For example, participants indicated whether they had installed waterefficient devices (e.g. "I have installed a dual-flush toilet in my house") by selecting 1 (no) or 2 (yes). The internal consistency of the water scarcity concern scale was good (Cronbach's α = 0.78). Intention to act was assessed using 23 items (Appendix 1) that gauged participants' opinions about how the framing and content of the water-conservation message videos when watched could alter their behaviour and put water-conservation measures into action (e.g. "I allow my lawn to go brown if there is insufficient rain", "I use drought-resistant grass") by selecting 1 (no) or 2 (yes). The internal consistency of the intentions to act scale was high (Cronbach's α = 0.89).
Analysis
A Chi-square test was conducted in the statistical package SPSS version 24 to determine whether the message types have an effect on water scarcity concern and intentions to act. Water-conservation message types were coded as 1 for "water-saving tips/strategies" and 2 for "no water-saving tips/strategies". Water scarcity concern and intentions to act scales were regressed against conservation message types. The effects of messages on water scarcity concern and intentions to act scales were assessed by using the "yes" or "no" responses which show the effects of message types on water scarcity concern and intentions to act.
Allocation of water-conservation message videos
Participants were randomly assigned to view one of two household water-conservation messages, differing in their treatment of conservation strategies and information about options for conserving water: (1) severe water scarcity with water-saving tips/strategies; and, (2) severe water scarcity with no water-saving tips/strategies. Participants in the water-saving tips/strategies group viewed a video selected from YouTube (https ://www.youtu be.com/watch ?v=4MDLp VHY8L E&t=6s). This message outlined the negative impacts of water crises on the environment and highlighted water crisis and water shortage as a serious global concern needing to be addressed. The water-saving tips/strategies message also described water-conservation strategies that households could adopt. These strategies were described as providing holistic approaches to secure water supply and ensuring environmental benefits by reducing the quantity of water wasted by households. It likewise encouraged and required active involvement in and commitment to conservation actions, providing step-by-step water-conservation measures. Participants in the no water-saving tips/strategies group also viewed a video selected from YouTube (https ://www.youtu be.com/watch ?v=fLMn2 P5q1h o). The no water-saving tips/strategies message outlined the same negative impacts of water crises on the environment but did not describe water-conservation strategies that households could adopt. Thus, the only distinction between the watersaving tips and no water-saving tips conservation messages was the inclusion of strategies that households could adopt to conserve water.
Immediately after viewing the water-conservation message videos, participants in both groups answered questions evaluating the degree to which the water-conservation message type influenced their water scarcity concern and intentions to act in reducing water consumption. Participants' responses to the water-conservation messages were assessed using 39 items using COM-B dimensions (capability, opportunity and motivation behaviour) as a taxonomy to evaluate water scarcity concern and intentions to act (Appendix 2).
The capability dimension was measured by 17 items, comprising two psycho-social dimensions of physical capability and psychological capability, which measure a participant's capacity to engage in water-conservation practices. Physical capability was assessed with eight items describing physical skills, strength or stamina in conserving water (Appendix 2). Participants indicated their levels of engagement with each statement using a Likert scale ranging from 1 (never) to 5 (always). The physical capability scale had high internal consistency (Cronbach's α = 0.86). Psychological capability was assessed using nine items (Appendix 2). These items determine the extent to which participants' relevant knowledge, reasoning and psychological skills related to the perception that the household water use communications were relevant and worthwhile. The capability dimensions also encouraged household members to engage in water-conservation activities and seek more information about water-conservation practices. The Likert scale ranged from 1 (strongly disagree) to 5 (strongly agree) and the psychological capability scale also had high internal consistency (Cronbach's α = 0.95).
The opportunity dimension was measured with five items addressing a range of physical and social water-conservation conditions in the external environment that activate or inhibit water-conservation behaviour. Physical opportunity was assessed using three items (Appendix 2), indicating factors external to participants which activate or inhibit a water-conservation behaviour. The Likert scale ranged from 1 (strongly oppose) to 5 (strongly support). The physical capability scale had high-quality internal consistency (Cronbach's α = 0.89). Social opportunity was measured with two items (Appendix 2), indicating social cues or community values and norms that persuade or inhibit water-conservation behaviour. The Likert scale ranged from 1 (strongly disagree) to 5 (strongly agree) and the internal consistency for the social opportunity scale was high (Cronbach's α = 0.95).
The motivation dimension was assessed using 17 items measuring reflective and automatic mechanisms that activate or inhibit water-conservation behaviour. Reflective motivation was assessed by 10 items (Appendix 2), evaluating the extent to which respondents' objectives and evaluations perceived the household water use messages to be convincing about water-conservation actions. The Likert scale ranged from 1 (does not describe me) to 5 (describes me extremely well). The reflective motivation scale displayed high internal consistency (Cronbach's α = 0.84). Automatic motivation was assessed with seven items (Appendix 2), weighing the extent to which respondents' emotional reactions, desires (wants/needs), inhibitions, and reflex responses perceived the household water use messages to be credible about water-conservation practices. The Likert scale ranged from 1 (does not describe me) to 5 (describes me extremely well). The automatic motivation scale had high internal consistency (Cronbach's α = 0.93).
Analysis
Data were subjected to two types of analyses. First, a Principal Components Analysis (PCA) was undertaken on a sub-set of the 39 psychological-social constructs of water conservation to make sure that the constructs loaded to the three hypothesised variables of COM-B dimensions based on causal effect mechanism relationship. This refined the item set prior to undertaking the pathway analysis. We used the direct Oblimin approach to rotate the dataset with delta (∆) fixed to 0 to allow moderate correlations among the components. This relaxed the orthogonality constraint and gained simplicity in the interpretation (Thurstone 1947) .
Second, path analysis (Arbuckle 2006 ) was conducted to test the strength of behaviour conditions (COM-B dimensions) in mediating the effects of the water-conservation message types on water scarcity concern and households' intentions to engage in conservation behaviour. The performance of the model was assessed using relative Chi-square (CMIN/DF), goodness-of-fit index (GFI), comparative fit index (CFI), root-mean-square error of approximation (RMSEA) and the standardised root-mean-square residual (SRMR). To assess good model fit, data must fit: χ 2 /df < 3.0, GFI > 0.90, CFI > 0.90, RMSEA < 0.05 (90% CIs [0.05, 0.10]), and SRMR < 0.08. The pathway analysis was conducted with maximum likelihood estimation (MLE). Bootstrapping was used for calculating the significance of the indirect pathways to generate confidence intervals.
Results
The PCA analysis showed no outliers among the variables and communalities were close to 0.40, showing that all items contributed a substantial amount of shared variance to the solution. Scree test showed an unambiguous threecomponent solution that explained a total of 65.08% of the variance in the data displaying moderate simple structure with matrix loadings ranging from 0.37 to 0.87. The 39 psychological-social loading items which exceeded 0.50 were obtained for further analysis (Table 1) . Two of the 39 psychological-social items tolerated high crossing-weight (e.g. > 0.30), six items did not load above the recommended threshold of 0.50. These eight items were excluded from further investigations. For each component loading, mean item scores were used in the pathway analyses. In the rotated factors, as shown in Table 1 , capability, opportunity, and motivation all had high positive loadings. The first two components assessed capability and opportunity dimensions and the third component assessed the motivation dimension for conserving water. These underlying factors were statistically significant in predicting household water-conservation behaviour. The three principal components explained more than 65% of the total variance. This suggests that considering the COM-B dimensions linear combinations of the original variables should be enough to explain most of the variance in the data sampled from the model. Matrix loadings above 0.40 are reported, following the recommendations of Field (2000) . For each component loading, mean item scores were used in subsequent analyses. The COM-B dimensions and other study variables of household waterconservation behaviour were all significantly and positively correlated ( Table 2 ).
There was a significant effect of the two messages on intentions to act χ 2 (1, N = 510), 88.46, p < 0.001 and water scarcity concern χ 2 (1, N = 510), 8.51, p < 0.001. The influence of message types on water scarcity concern and intentions to act were 75% for participants who perceived that water-saving tips/strategies could impact conservation actions and 25% for participants who perceived that no water-saving tips/strategies message type responses could influence water-conservation actions (Fig. 1) .
The model presented a significant fit to the data: χ 2 (4, N = 510) = 6.80, p = 0.15; χ 2 /df = 1.70, GFI = 0.94, CFI = 1.00; RMSEA = 0.04, 90% CIs [0.00, 0.09], SRMR = 0.02. All testing of indirect effects was calculated through decomposition tests grounded upon 1000 bias-corrected bootstrapped samples in AMOS. Given the acceptable model fit, the pathway coefficients between water-conservation messages and water scarcity concern and intentions to act were significant in the hypothesised directions. There was a significant effect of message type on water scarcity concern (Fig. 2) . For the interaction involving message types and the COM-B dimensions, providing information about water-saving strategies produced significant increases in water scarcity concern.
Message type was mediated by participants' views about capability and motivation behaviour. The significant path coefficients showed that capability appeared to be particularly important in mediating the impact of the water-conservation message type on water scarcity concern (0.42, p < 0.01) (Fig. 2) . Participants who scored higher capability reported greater levels of psychological perception of water scarcity concern. Motivation elicited a lower but significantly positive score (0.24, p < 0.01). A lower score on motivation predicted lower levels of water scarcity concern. Opportunity had a significant moderate positive effect (0.15, p < 0.01) on water scarcity concern, however, it mediated both message types. As expected, participants in the watersaving tips/strategies message condition, relative to those in the no water-tips/strategies message condition expressed greater levels of water scarcity concern. Providing explicit information about how to conserve water and avoid wastage increased water scarcity concern and intentions to act in many participants compared to household members who received a message containing no water-saving tips/strategies. In examining the overall variance, the model explained 43% of the variance in water scarcity concern. The indirect effect of the message types by COM-B interactions was significant for water scarcity concern responses (β indirect = 0.19, SE = 0.07, p < 0.01).
Participants' perceived capability increased when provided with specific message about how to conserve water. This was associated with higher psychological and physical skills which in turn increased participants' intentions to act (Fig. 1) . Results confirmed increased capability (0.74, p < 0.01) and motivation (0.38, p < 0.01) to be correlated with greater water-conservation intentions when provided with a specific, pragmatic message about how to reduce water consumption. Opportunity also mediated the impact of message type on intentions to act but weakly (0.13, p < 0.01). In examining the overall variance, the model explained 75% of the variance in intentions to act. The indirect effect of the message types by COM-B interactions was significant for intentions to act responses (β indirect = 0.15, SE = 0.05, p < 0.01).
Discussion
The COM-B dimensions significantly mediated the effect of each conservation message type on water scarcity concern and intentions to act. In this experimental study, it emerged that households need to be given specific conservation strategies of what to do and how to change otherwise they are less likely to have concern for water scarcity or intent to act. Households that received the no water-saving tips/strategies message showed relatively moderate water scarcity concern but less intention to take water-conservation actions than households that received the water-saving tips/strategies message. The findings of this research showed that providing relevant waterconservation strategies built on causal mechanisms of behaviour influenced conservation behaviour. Studies show that knowledge-based interventions increase residential conservation behaviour such as recycling (Bohner and Dickel 2011; Schultz 2002 ). Thus, pursuing and promoting water conservation and water saving tips should be knowable and practicable to householders. Our results further showed that care for water conservation increased after individuals received the relevant conservation strategy information. This is in line with other research which shows that personal normative beliefs have a positive effect on water conservation (Corral-Verdugo and Frías-Armenta 2006). Education, persuasion and conservation programs also motivate households environmental and social behaviours (Maas et al. 2017; Corral-Verdugo and Frías-Armenta 2006) which in turn change the attitudes and behaviours of residential consumers (Landon et al. 2016; Russell and Green 2009; Simpson and Stratton 2011; Fielding and Roiko 2014) .
Mediation pathways provided behavioural insights about how the COM-B dimensions changed recipients' level of concern about water scarcity and intentions to engage in conservation actions. It enabled us to determine which output variables (water scarcity concern and intentions to act) remained influenced by our water-conservation message, and which dimensions most predicted water scarcity concern, and intentions to act in water-conservation activities. Pathway analysis showed that water-conservation message types were significantly associated with capability, opportunity, and motivation for water-conservation intentions. This showed that a water-conservation message type can help to reduce water scarcity and increase households' intentions to engage in conservation activities when households can understand conservation messages, have available opportunities, and are motivated. In this respect, our results are consistent with earlier studies that have shown the effectiveness of messages for increasing conservation awareness and activities (Simpson and Stratton 2011; Dolnicar et al. 2012) .
Our findings further showed a significant effect of households' capability to perceive water scarcity concern and higher intentions to conserve water. High household capability for water scarcity concern and intentions to act determined households' responsiveness to water-conservation messages. Household members reported more water scarcity concern and greater intentions to act after receiving specific water-conservation messages. The mediating effects of capability on water scarcity concern and intentions to act means that household capability manifests higher levels of water scarcity concern and intentions to act in conserving water. Households that received specific conservation messages become well informed and tuned-into water-conservation actions. This encourages households to acknowledge or receive constructive information about how to decrease their water consumption. Households that received specific conservation strategies as part of their message were more comfortable with taking action to conserve water. They also felt it was important to be alerted to fixing and repairing minor leakages compared to households that did not receive the specific conservation strategy message. Thus, if households are aware of issues related to water shortages and can find conservation strategies, they are more likely to engage in waterconservation actions and exhibit a reduced tendency to waste water. Intensifying water-conservation programs and campaigns (Strang 2001; Letcher et al. 2002) targeted at individuals and communities and offering detailed and holistic views of diminishing water resources may make individuals capable of adopting conservation measures.
Conservation messages can influence households' capability if they are tailored to target the factors underlying this behaviour dimension. Household members exhibiting high capability may pay attention to water-conservation messages if those messages are understood and contain relevant conservation strategies. Household capability intensified after they received watersaving tips/strategies message type and likewise, resulted in increased water scarcity concern and intentions to engage in conservation actions, likely because participants respond to communications that are within their domain and coherent with their preferences and prevailing concepts (Sarabia-Sánchez et al. 2014) . Overall, increase in water scarcity concern and intentions for water-conservation behaviour was higher when the water-saving tips/strategies communication message given was within the households' capability. Households' higher water scarcity concern and intentions to engage in water-conservation behaviour may be occurring because water crises have been a risk for a prolonged period and many households may have once experienced severe droughts and listened to debates for and against water wastage (Fielding and Roiko 2014) .
Opportunity explained significant variation in household water scarcity concern and intentions to act in conservation behaviour in households receiving either conservation message. This is consistent with other research which has shown that communicating water policies (e.g. water governance and retrofitting programs) involving water metering, billing, network repair, and non-pricing strategies (Kenney et al. 2008 ) impacts water-conservation behaviour. This suggests that households having the opportunity to receive conservation messages are more likely to decrease their volume of water consumption or demand and have a prominent role to play in water management and pro-environmental behaviours. Although households assenting to messages about social opportunity (e.g. social cues, cultural norms, interpersonal influences, and values) are less likely to engage in water-conservation activities (Jorgensen et al. 2009; Graymore and Wallis 2010) , those consenting to messages about physical opportunity such as water restrictions, pricing scheme, and locations (Kenney et al. 2008 ) are more likely to conserve water.
Opportunity not only mediated significantly the effect of message content on households' observed water scarcity concern and intentions to act in conserving water, but, likewise, compelled household tendency to receive or deny water-conservation messages. A significant part of the opportunity dimension on water-conservation messages is water restrictions, providing discounts, rebates, lower rates and free materials or labour for installing water-efficient devices. When households are provided with financial incentives on retrofit programs, there is a high tendency for water reductions (Berry 1984; Inman and Jeffrey 2006) . Countries such as Australia, the United States, and the United Kingdom have used financial incentives or retrofit programs that installed new and replaced old appliances such as toilet dams, faucet aerators, and low-flow shower-heads and have achieved remarkable water reductions (Hoque 2014; Richter 2014) . In contrast, spending money on water-efficient appliances, high tariffs, and thrifty policies on financial incentive programs may discourage conservation investments and household's participation in conservation activities.
The pathway results for motivation responses showed that support was moderate on water scarcity concern when households were provided with the severe water scarcity and water-saving tips/strategies message. However, augmenting conservation messages with messages about incentives for good conservation behaviour yielded high intentions to act. Households that received information about strategies and how to use them in tackling water crises were prompted to use certified water-efficient appliances and agreed to reduce their water consumption. Specific messages on conservation strategies influence households' cognitive, affective, and behavioural responses to water-conservation behaviour, perceived water scarcity concern, and intentions to act.
One plausible explanation for this finding is that messages about conservation strategies encouraged households to activate and voluntarily recognise their involvement in waterconservation actions and the benefits of these actions to the environment. Positive attitudes, emotions, and reactions to water crises play a significant role in conservation-related issues when households show concern or intent to act, and support for water-conservation regulations (Renwick and Archibald 1998; Lam 2006; Kenney et al. 2008; Bohner and Dickel 2011) . It is worthwhile noting that households may do well to engage with water-conservation behaviour when given motivational messages and consider that information as proposing something tangible over and beyond what they perceive. Another prospect is that motivated households are concerned about environmental issues and they try to do all it takes to contest the negative perceptions of pro-environmental behaviours. Messages framed to be pro-conservation can help to reduce domestic water consumption when information underlying conservation activities is linked to the COM-B system (Michie et al. 2011 ). Individuals will respond better to conservation message contents when they are capable, have the opportunity, and are motivated to engage in pro-environmental behaviour (Vining and Ebreo 1992; Michie et al. 2011) . These results give further support for use of the Behaviour Change Wheel model in the field of water-conservation communication.
Conclusions
As water security has become important in ensuring sustainable local water sources, providing specific water-conservation messages may be important for behavioural change. Conservation messages may be improved by understanding the psycho-social mechanisms of behaviour change. In this study, we have shown that COM-B dimensions mediate the effects of water-conservation messages on water scarcity concern and intentions to act. Conservation messages related to the COM-B dimensions all have a role to play in determining household water-conservation behaviour. The results confirm that providing messages that are specific to the COM-B characteristics about water-conservation strategies can improve households' involvement in and commitment to water-conservation behaviour. The present investigation affirms that for a conservation message to be successful it must move people through changing their behavioural conditions towards maintaining resources at their disposal. The results indicated that specific conservation strategies made available to households had a stronger impact on conservation behaviour when messages appeal to the behavioural change conditions. For example, in localities where water-efficient labelling schemes are in operation, evidence of strenuous message and education programs directing households to their usage and installation are worthwhile (Petty and Cacioppo 1986; Makki et al. 2015) . Water-conservation communication efforts do not function in a void and the importance of policy-makers and government water agencies can likewise alter the conversation around water scarcity concern and intentions to act. The COM-B behaviour information can improve water-conservation activities by linking existing strategies to support waterconservation behaviour conditions to reduce vulnerability to environmental risks-including water crises. The COM-B dimensions not only increase behavioural propensity and resilience but enable individuals and households to promote and sustain behavioural and attitudinal change towards proenvironmental behaviour. Specific information is important to inform proper policy responses at the household levels but messages that build on the COM-B dimensions are among the most likely to change conservation behaviour. Future research can identify perceived barriers to and drivers of effective communication that can boost dissemination of information and diffuse resistance to water scarcity concern and intentions to act in decreasing water consumption. It could also explore influences of water-conservation messages among different supply conditions (e.g. reticulated water supply versus nonreticulated water supply) and different climatic regions (e.g. arid versus tropical locations).
See Table 4 . 
